Irradiation of a soluble extract from broken cells of Dictyostelium discoideum causes the photoreduction of a b-type cytochrome. The cytochrome b can be separated from cytochrome c, which is also present in the extract, by column chromatography on Brushite, but the cytochrome b is no longer sensitive to light after separation on the column. Low temperature spectroscopy shows that reduced form of the photoreducible cytochrome b has a Soret band at 423 nm and a split cx band with maxima at 558 and 551 nm similar to the b-type cytochrome in complex II of beef heart mitochondria.
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We reported previously, from experiments designed to measure light-inducible absorbance changes in photoresponsive organisms, the photoreduction of a b-type Cyt in the mycelium of Phycomyces blakesleeanus (8) , in dense cell suspensions of Dictyostelium discoideumn (8) , and in the mycelium of Neurospora crassa (7) . The action spectrum to reduce the Cyt b appears to be the same in these different organisms (7, 8) and very similar to the action spectra for various physiological responses which include phototropism (2) and sporangiophore initiation (1) in Phycomyces and the photostimulation of carotene synthesis (12) and the photocontrol of a circadian rhythm (10) 
MATERIALS AND METHODS
Dictyostelium discoideum A3 was grown in flask culture with rapid swirling at 24 C in a medium containing 10 g of proteose peptone, 5 g of yeast extract, 10 g of glucose in 1000 ml of 2 mm potassium phosphate buffer at pH 6.5 (9) . Cells were grown to maximum stationary phase of growth at 1.2 to 1.6 x 10 cells/ml, collected by centrifugation, washed three times with a salt solution modified from that described by Bonner (3) to contain 0.6 g of NaCl, 0.75 g of KCl, 0.15 g of CaCl,, 0.93 g of KH2PO, 0.54 g of K2HPO4, and glass-distilled H20 to 1000 ml of solution, and resuspended in this salt solution to 108 cells/ml. The cells in this suspension were broken in a Ribi press at 12,000 p.s.i. and the subcellular particles eliminated by centrifugations at 1OOOg for 5 min and 12,000g for 30 min. The soluble supernatant was then collected following a centrifugation at 144,000g for 60 min and frozen to -20 C until use. This soluble supernatant was used without further treatment for the initial low temperature spectroscopy, or was concentrated about 50-fold by pressure dialysis with a Diaflo UM-lO membrane for column chromatography.
Brushite (calcium phosphate) was prepared by a modification of the method described by Siegelman and Firer (11) by slowly (100 ml/hr) combining 1 M CaCl122H20 and 1 M K2HPO, with constant stirring. The Brushite, aged in excess of 1 month, was washed eight times with glass-distilled H20 to remove the fine particles and charged with a final concentration of 0.3 M K,HPO, with stirring overnight. The charged Brushite was washed three times with the modified Bonner salt solution and poured into a 2.5 X 20 cm column which was further washed overnight with modified Bonner salt solution.
Absorption spectra were measured with a single beam spectrophotometer on line with a PDP8/I computer (5) . Samples were either frozen to -196 C in darkness or while being irradiated with actinic light (1 mw/cm2). In the latter case the sample was also irradiated for 1 min at room temperature before the cooling process began. A cylindrical cuvette and Dewar with optical windows on the bottom (4) were used for the absorbance measurements at -196 C.
RESULTS AND DISCUSSION
The absorption spectrum of the soluble supernatant from the broken cells frozen to -196 C in darkness (Fig. 1, curve Plant Physiol. Vol. 55, 1975 D) shows a split a band with maxima at 548 and 545 nm and a Soret band at 413 nm. This absorption spectrum is characteristic of reduced Cyt c at -196 C. The absorption spectrum of a similar sample frozen to -196 C while being irradiated with blue light (Fig. 1, curve L) shows a maximum at 558 nm and a shoulder near 423 nm in addition to the absorption bands of Cyt c. The effect of light on the absorption by the sample can be seen more readily in the light-minus-dark difference spectrum (Fig. 1, curve L-D) . It is apparent from this difference spectrum that the irradiation treatment causes the appearance of absorption bands at 558, 551, and 423 nm and a bleaching at 410 nm.
The absorption spectrum of the sample after chemical reduction with a few grains of sodium dithionite (Fig. 1 , curve Dith) also shows the absorption band at 558 nm and a shift of the Soret band to longer wavelength (an increase in absorbance around 423 nm). The difference spectrum due to chemical reduction by dithionite (Fig. 1, Dith-D) shows reduction of the same b-type Cyt that is reducible by light (we interpret the bands at 558 and 551 nm to represent the split a band of a single b-type Cyt). A comparison of the two difference spectra in Figure 1 
